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1020030042133 <£t.\: 2003/12/5 

7}%°_£.^z] l^efl^liB 5E^ -fM ■§--§- ^*Rr ^ {Cleaning method 
of photoresist or organic material from microelectronic device substrate} 

£ 2 ^ £ 3^ AA ^ A o^°l ^*fl cj^nl- SEMCScanning 

Electron Microscope) °1 ^ - 

£ 5^ 7l^r *Hf-*r^ -R-7l#^ ^%Vo^ SEM A}*MnK 

51 10 ^ 51 11-& ZfZf ^Alofldfl Oj-H ^ tij-^ ^S-S.sq- Bj-olnJ £ olcf. 

S. 12fe C0 2 ^ ^Bfl^olcf. 

£ 13 % 5L 14^ ZfZ^- -& 7fl2 ^Aloflo]) rcj-s. x))^ yj-^o] lf£ s^ B^ni^o] 

38-5 



" 1020030042133 * #^ °J7>: 2003/12/5 

£ 15£r ^ 7>^ ^ ^7H ^ 5LJe.31*1^B ^71^-gr ol^oj £ ^ s 

£ 16£- ^°j7fl *i3tr iSBfl^l^B SEM A>^l^lcf. 

<u> ^(microelectronic device) *fl2: ^tr 

#7} ^x} 7)&°_sL!f-B\ Mefl^l^H ^/SE^- -f*-7l#-§r >Hl3*rfe w 0 >«Hl ^Jolcf. 

<15> #7} ±7}^ ^*>7l ^IH^t ^ ££^7lAE -R-7]l-(^l: ^Al 

CMP ^ -fM#^ #ff-#(post CMP organic residue ))#-§- ±7} Tg^-g- 7l^-(o]^> 

<ie> ^aflo] IlBl^liH 0 2 t^SP}f o]^.*V <>1H (ashing)^ ^ 7d+) -a- 

^ 4i7}o] ^ o. oj^^t} 3LS.efl*l^B sflU ^w-oll 

^Bie. °1^H*J 5tl^ ^4- ^71^ #^o] tSHeltr. HI, -fr7l iB2]5lt 

^-§-*>^ 4^ -°r7]# A>-g-o. S o]*v ji tij-g-, ji^ 9itr ^ 

^ al-g- ^3 31 Q^qil ^-°r °}5l $x^. 
<17> 7l^o)l ^Mf-*}^ -fi-71 ^^fl^^ ofl^-g. *>J1, ofl^ 

°fl ^-^^ ( ^ ^°1 7^ Al\7£ ^ 1-^-1- Jl^-OllA-] A}-g-<s]-JELS I£2fl^liB 
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" 1020030042133 " 2003/12/5 

SCC0 2 )* ^*>fe 6,500,60531, 6,509,14131, 6,306,56431 ^ 6,562,14631 

TH^o] ^cf. ZLS]51, ^71^ ^>Al7l7l $7}*Hr -M ^/^ ^7>^7> 7l 

£ SCC0 2 , 71^-5] C0 2 )1- A>-§-*H ifloj oj-a^ 3-£^ zicflS *r^i SCC0 2 4 

^/S^r ^7>*fl-& ^5.^ tifl# 7}+ ^7] $r7)£. ^^}^ 5*| X] ^Tfl* 

-] ^.ofl ^ vfl* #<g-«flo) c]3f ^-3. ^ ^Tiil- ^A]cfio> ^ ^3-oi]^ AJjAj- 

31^: (throughput)^ ^^cf. SE, wfl^sl -g-nfl ^/5£^ ^7M1tt 7flAl~g-ol «- 7 ]-^}.a} o]3) 
^ ^ Wj-g- ^ ^ ^^oj °^ 7 |- <^^tr] ^-o>olc]-. 
<19> i£ cfs cfloVo.^. .2.^ 7>^5f ^7l# A>-g-^>^ ^^o] ol^-^- 7 fl^i 2002/013440931 

7flAlS]<^ ^Cf. ZL&IM-, o]s ^ 7 }i2} ^#711- A}-g-S>i=. ^3. ^ £3- S ojAj-o.^ 
°l£r ISe^liBt 4^*1 ^5}£S ^-g-Ajo] igo^t}. 

<20> £ « s Vrgol 0 1^7> 75>^ 7] ^ 52f^^ 7l # £^1 o^o^- ofl ^ ojo] 

l£2^|iH ^/SL^r -e-7l#-i- 4^*}^ «o V ^-ir ^SRr 

<21> fi. Ol =^77>> tf-g- 71 JJf^^ ^3- aJa]- J- O-j- £ E e|7]AE ^/5E^r 

-8-711-g- 43*Rr U-^-i- 4^*Hr ^^14. 
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*' 1020030042133 " #^ ^J*}: 2003/12/5 

<22> t^ol ojs^i. £ cf^ 7 1#3 4^1^ iSefl^l^B ^/3^=r 

7>^ * ^#711- afl^T}. olA>jr}.B^ ^o]) o) ^ ^ S) ^ <>> «" #^£r ^£"€4. 

^ 7>^ * ^#7l *fl^6fl fijSfl ^ #^£r HL, 7>^ ^ ^71^11 

<25> O.^ 7 }+ ^ ^l^ofl ^-^11- if-^Cf. ^ ^-^] ^1 #2: ^-7il» 

<27> O.^ £ ^#7l# afl^-SRr 7)%°) ^S.7> ^^71 ^ Ei LCf 10-15°C ^ 
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1020030042133 * #^ Qx}: 2003/12/5 

<28> >H1^S)<H<>> It ££E^liE ^/IE^ -B-7H-o]cf . ISefl^AE^ W}^*>7l^ 

1>10 14 atoms/of w}^z\^} 7 }S.^ 1>10 15 atoms/cm' 

Ai Aizv «-aV# CMP * -B-7l#^ ^#^14. 

<29> 71 t^HS! A}^^ #Afl$ A^ £ £^#^1 S^S)<H Sfl*}. 

°1«HM 7Ha]£]^ ^Ai^s-ofl ^oi o>qe} cf^tb ^fefls 

cf. ^iH *d*iH #S -¥-3>*r ^-3 Jl^« 

^ ^5= oj- o^l ^^ol| cfl^ 3g ojofl ^Ojq-. ^ -<>-7j S ^ S.^o] 

2}-^(SCC0 2 ), ^(0 3 ) 7}-i ^ (water vapor )<?]-§- A>-g-f- o.j2.*| ^l^r^^o] 

<32> X. igj-^oj ^ ti o V^o] ^*Kr JL^^S]^ ^7>, ^^1, 

MEM' s (Micro Electro Mechanical) ±*}, ^-^i^K optoelectronic) t)^^z]]o] 
(display device) ^§-2] ^}M] ^x}o)v)-. 

<33> I-line(365nm) -g- IS^liB, KrF ^a]^ eflo] ^ (248nm)-§- IS^liS, ArF ^a] 

^ eflol^(i93 nm) -§- F 2 ^aH eflol^(i57 nm)-g- ISefl^iB ^ t^tr 3. 
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1020030042133 2003/12/5 
£3l*l^H7> g.5L?J{±ZL$\Z\ ^ofl v)M] 4 

*1^B 3tfl^o.S ^^^4. 7l^o.^^ tiV^^l ?|o]sl, t^^lt-^^lt 7l^r, i># 

tili 7m, A-fle}^ 7l^r, 7 ]^- ( ^ i^il-Ello}^. -B-e) ofls. # 4 s 

IS^liS ^fl 1 ^ ^-^tb € S^r ^^i/=efl<y ^^*>7l ^ 

^ ^"^Hl A i ^l^Sa 1 7]^th}. DRAM ofls. s-ig ^ ^ ^5.^/iEL^ol 

°}*N- ^ ^ *>7l ^H*lH^ 1>10 14 atoms/cnf o]*>^ ^ o.^^ o]£-o] = 

efl<?l ^-^S^ N+ ^^-t- ^^*>7l ihoIS atoms/cnf o^o} JE^-2LS ol^o] ^<yslc|-. 

£ l^r DRAM 2} 4i^/ JE. efl N+ °J^-8: ^*>7l o),g. ^oj £ a1§>^ # 

^£o]tf. £ 4^(45H1 ^*fl iSefl^l^H ^€(40) £##(40') 

(45)°fl Mx\ ^ ( cross- 1 ink )£H ^^Itf. o) £^-^(40' ^sfl 

^-8:, 10£- TflolH #^g-, ll£- 3fl^#, 30-^ ^H^-i-, 20 ±2.^ ^efl<^ <3<^°] 

£ 2^r ^o v #(40')ol ^ iMEfl^AEoj c^-i- £ 3^ ^H§^(40')£] 

SEM°.5. ^% v t> ^H^f. 7l^r(ll0)^Hl I-line -g- l£e^li5§ 1>2 ^ Jf^s. .Ei^H 
M 31*1^^(40)* ^, wl^l- 3>40 15 atoms/ciif E-f^S. o]^. 200-300 A 

^.^1 ^ £^(40*)°1 ^^cf. 
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<36> £ 4§ #2:*]-^, #^^<^nv = 0} ^ q z}- n}- ( 60 ) -g- ^^\ 7 ) RIE(Reactive 

Ion Etching), IBECIon Beam Etching), #eJ-2^> , 3M*1 ^^(ablation)^ ^ 
zv #7f\°\)*} i£efl^l>iH sfl^(70)^ 7)^tb4. ^ ^-Sr ^44 

#t-(80)°l sfl€(70) ^ ^ 71^(110) *Ht*>7fl 3.S.3l*l^B 3fl 

^d(70)£ *]zH ^sfl °J<>| n £.^°\) ^#(70')ol ^^€4. 

<37> *V£, cfnKl ^ pc^ ^s}-* CMP ^4 JE 5 

^ SEM A>^1<H1 £^151^ SUfe- 7}# S^^l^r £e)5] <y-A]# 

(in-situ) 4^ 3tb w-e^ (brush) ofl £]*fl ^^Hr -fM^ £^-(90)°l ^fl^tf. 

<38> £ qo_ ^ ,^3 ^ A>-g-s]^ ^E] %vi]i§ Afl^j a^eao] 7 fl^£olcf. 

4^ Aj^efl^ 7l^(110)°l 7H1H(120)7> S^^-(loadlock) ^(100)°+ 5. 

^.^ 71^(110)^- s.^ ^ ?Js^ ^ xl^ <^m^ #(210) 

-ir B^s] ^^(200)4, #71 B^ffl^ ^(200 HI SCC0 2 ^21 ^tH(300), 

SL^ 7}+ * ^5} ^^(400), ^ ^(500) ^ ^2 ^(600)5. ^€4. £ 6^1 

^ 9l5L^ *lnf. ^AflA-H>H "<y-Al^(i n - s itu)"^ -g-<Hfe ^H"^ a| ^ ejo <>j] a-| cfl 
7l#o.S ^#Al7l^l ^ ^-^^r ^*Kf 3* *l^*Hr 3*1^ a>^-^. £ 6 

tif^s>c}. Hl^., £ 6^1 71^(110)* S.^ ^ ojsL^ ^ 5a ^^(single) 7lt 

#(210)0] £Al£]o] oi O.U)-, s.^. #(210) cfl^l 7H1S(120) ^2) 5L^ 7) 
^(HO)-i- ^Ajofl afl^l (batch) y 0 >^o.S. ^ ^1*5^ ^ ^ 7 ^ o]^ 

71 7> Hi (200) iJH ^^15)^1 4 ^^#(300, 400, 500, 600) vfl^ 7^0] ^o^x]^ 
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1020030042133 * ^^ <£t.}: 2003/12/5 

71 # ^l^lcfl7> 7l^r(110)# #S^¥-i- *r Slfe 4^ ^w^Rr 71 # xl^cfl 

3. tifl ^1 (batch) a cH4^S 5.€- -^©1 ^€ ^5. 91^. SE, ^ ^ «fl*l 

(batch) y o v ^AS ^SRr JL-I^H yV^-^W^, SCC0 2 ^sl ^^(300)^ 3.^ 

7}^ ^ ^^71 ^Sl ^(400)^ ^ Al^Efl O,^ ^^JL, ^ T^tt =- 

fl€ #*HH ^ $15^ #«a*HI ^^Ml <r 9X^. ^}y\, SCC0 2 

^ 7>i ^ ^#71 tiH^i ^-^S. ^ zl <*iis ^ el ^ 

«>^-3l%V T^ofl^ SCCO2 ^Sl, SL^ 7}^ 31 ^7} ^ ^ 4^" ^€ #*1 

SCCO2 ^21 ^^(300)21 ^Ml£7> £ 7<H1, ^.^ 7>^ ^ ^7) ^ fi] ^jt^ (400)2] 

7| 3E 8^11 zl-4 51*1 xIh-. 

£ 7# %i-^>^, SCCO2 ^el ^(300) ^H^r 1^1 ^ 
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1020030042133 * #^ <y*>: 2003/12/5 

^S. *>M-^ 7l^ol ^^^1^ 7m *l*lt]K301)7}- oitq. s> ^ttl(300)^ 

^(300) ri^SL ^Aj-o.^ + oi- ^ 7 ><i^ (305)1- X^fJl 9)M . 

7>1^-(305)^ v}*-}*}^ (heater jacket), ^(coil resistant heater) SE^ 

4 ^}*§ 7>^^l«a ^£ SCC0 2 *\*\ ^Hl(300)^fe o]a>^.^ ^^(312)^ 

■f-«fl °1^5r^ ^#7l(310)7>, tifl#7>^^(322)# «B#7>>i ^7i -g- 7 |(320)7> z^-zj- 

^3<H $14. olAV^-^-i ^7l(310)fe SCC0 2 ^ 71(317) 2? -R-^ 2^ ^^.(318)* 7]x[ % 
H(300)S. £^€4. SCC0 2 ^71(317)^ ol^-sj.^ 7>^-7l(314)Sr ^ 7}<1 71(316) 

si ^^H, o] £^ 4^51 ^3-°3.(optionally), ^ ^H.(334)7> 

€ ^Mr(332H ^^(300)^1 oicf. SE, yfl# 7>i %-7\ (320)3^ ojAVsl-Ej- 

i *#7l (310)3. ojAV^-^s- *jj^i5Rr 7H^^(342)o| <&^Qo\ z]- # 

(312, 322, 332, 342) ^ -R-^ (318, 328, 338, 348) <>1 -g^l^M $XA. 

5. 8# , 7}^ ^ ^ »1 (400)^1^ 3<H-£ ^>M-^ 7l^r 

°1 ¥^*1tt 7m *l*lcfl(401)2r ^*H(400) vfl^-S 4^ 7}"!^- ^ ^ 

7}<l^-(405)* K®*\JL 9X^. (400)^1^ ^ 7>>i ^#(412)* f-*fl ^ 7>i ^7l 
(410)7> ^^71 7>i ^##(422)* ^-Sfl ^7l ^#7l(420)7> afl# 7^^(432)^ f-sfl 
7>^i ^71 -§-71(430)7} 44 014. z}- #(412, 422, 432)<*flfe ^4 »1*.^(418, 

428, 438)°1 ^ fltf. 

s. 9^ £ *m ^ h o v ^°i ^-g-€ «a*nm Ai^Eflo) 7 fl^£oici-. s 

6«fl £ A] Si ol flfe. SCC0 2 ^Bl ^(300), -SL^ 7}+ £ ^7] ^ til (400) H^JL ^ 

^ (600)^1 7l^# ^Alofl ^*H=- ^^711^- ^ 7^ ^wl (800)4 £ 6^1 £Al£l^ $Z 

^ ^ ^wl (500)^1 7l^# ^*S*>^ ^ (900)71- ^^l^o.S. ^^Sl<H 7flBfl 
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^(950H1 H Hi (800. 900)7> *\3- -g^S^u}- ^s. ?l^i~MM^ ^ 7fl3l ^ 

#(950)^ ^l^ofl tfl*fl ^M*V ^oH^S ^eM^ 7 >^*V *|e1 J§-<L3- ^ ^ <r ^ 
*H1 4°J=«M1 *r 5£4. ^(800, 900)<Hl^r 3.<£ 3^ 

^ "n H) 7><M-^-(805)7> ^^S]<H S^tf ^ 71^" ^ ^(800)^ °]<&n& 

± ^€(312)^- -f-*fl o]xy^.^ ^71(310)7}, ^ 7}^ ^^(412)* **fl 2.^ 7}^ 
^7)(410)7} ^7} -^^(422)^ -f-^fl ^7] ^7) (420)7} £S 7>i ^g-*K612)^8: f- 
*fl £S 7>^ ^7] (610)7]-, «fl# 7>^^r(832)^- -f-Sfl wfl# 7>i ^7l -g- 71(830)7} z\A ^ 
3<H ^AVs).^ (310)^ SCC0 2 ^^71(317) ^ -fi-^ 2:^ «1«.(318)1- 7]^ 

*»Hl (300)3. <£%&t±. SCC0 2 ^^7l(317)fe ^l^s}^ 7 ><a- 71(314)4 7 \<g 7 ] 
(316)3. ^EM, °] 1-2] £^ «>€^S. SlH". ^3^3, ^ = (334)7} ^^1^ ^ 

*K332)°1 ^^(800)ofl IE, tifl# 7}i ^7l -g-7l (830)3-f 01^^ ^ 

7) (310)3 ^7^ o1a>5)-e]-^ 7fl^-g-*Hr ^^&(842H <£^S)o] oicf. 4 ^(312, 332, 
412, 422, 612, 842) oflfe -R-^= "1*1-1: (318, 338,- 418, 428, 618, 838, 848 H z}-z}- 

$14. <3"a o v ^ ^tHOOO) 0 ^ ^^^1 ^#^(912)* f-sfl ^71(910)71- 
<H afl#^(932)^r ^ -g- 7 l(930)7> o^sH &4. ^1^1^(801)^ 4^4 

71^(110)^ ^ 5U^r ^«l*Rr 7)% *l*ltfl3 ^*Rr 4^ 

44, ^ 71^-i: *1*1^- ^£ &4. 7)^ ^l^cfl(801)^- 2: °J 741^" ^ 7l^V ^ ^(800)4 

^ ^ Hi (900) 4°1« 4-fr#>II *r 31^ ^^(nl5LAl)# ^wl^Jl 01 cf. 

7|^ ^l^ltfl(801)fe 71^(110)^1 ^i^ll(920)4 ^#sr>ZL ^-o> 71^(110)* sl^Al^ ^ 

5^ ^n+(nl£Al)^- ^til ^£ olcf. S) <3«^- ^ Hi (800)^ SL»\ #3-^-7> 7>^*> 

^ Hi (900) ^^.3^-El 71 si ol^^ m«- afl i( 930)1- ^«1^ ^r-£ %14. 
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£ 10 ^ S. £ 6 ifl*l £ 8<H1 -E^l^H ^ %*\% Afl^ ^>-§-sV^ 

51 1 £L 5ofl 5LA]£]<4 oi^ 5££eflxl^H 3J/SEfe -fMl-a- ^«l*Hr *H ^74 

^^I, 411 *l#(tl) ^ 71^(110)^- SCC0 2 ^(300 H S^Kn ^tH(300)» 
^^*>cf(Sl). 

°H^, 7pJ-7l (314)1- *H§^ C0 2 ^#7l (310)3.^ C0 2 -fr ^ Hi (300) ofl ^ 

«1 (300)2] oj-^ol £ 126)1 £A1SM SUfe °J31 ^(Pc)* *M 411 ^ «a-^(P0i)<>l 

7KJ-t!:i=KS2) . «>1<H-H . 7}+ ^-^-^(312) ofl 7>9| 7l (316)5. ^H?ltK tb€ , ^H] 

(300)oll 71-1 -^-(305)1- A}-g-«H (300)2] ££.7} ^8r5(Tc) °1^°1 -si 

°J3l ^(Pc)^ 1070 psi °l:n, °J41 ^r5(Tc)^ 31"C o]c]-. ^h](300) ^2] <^£r 1070 
*A*1 5800 psi °)JL, -&5Ltt 50 ^*1 300 °C 7}- ^ uj-^-^^cf. zl ^ £ 12ofl 

£.*1=H ^tt y].^ ^o] 71^ C0 2 7> SCC0 2 3. ^^.(sHJ-3. %!-2:)(S3). S22]- S3^ 411 
*l*Ktl) -SfEl 412 A]7i( t 2) ^-<L> 

^H|(300)7l- oj-^^ ^oj^l ^o\] £^>^, 7pJ- 71(314)2] -g^^ 

SJ-JI, 412 Al^l(t2) Ei 413 ^l?J-(t3) ^ ^H(334)# *]"§^1 7l^(110)o11 SCC0 2 «- 

*]^r3 °-S. 4l^*>i}(S4). o] C14141 2]S|] SCC0 2 7> 71^(110) -#2] iSel^AE ^/i&fe -Pr 
7l# ^^>cx] o]^ ^^AlTjC^. SCC0 2 fe 7141^1 ^-^o] ^o]^ ofl^jo] # 

3<=Q 7lo]§>^ -g-*U^-°r ^Hltb^. 4^*1 , i£5ll^±H ^/SE^ ^-7l# tflS. ^}4p 

*M1 ^*}<4 °ll-# ^^r^m ^ 5U4. ^1, ^1^ ^^^1 2]efl ^sHS i£efl4^H tflS. 
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<47> o]o]a^ ^|3 Al^>( t 3) -t"Et| ^4 A]^>( t 4) wfl#^(322)* -f-*ll SCC0 2 1" «fl#*l?l 

SCC0 2 ^wl (300)1- h>S <as.^t!-^(S5). £ 12^1 01 tt a>sf Q 

<>1 °J3l ol g> s ^^(300) xflsl SCCO2* 71 ^ C0 2 iS. ^ sa cf. 

^, SCC0 2 -?>-§- *}-g-*>7l nfl-g-ofl oj-^-g. ^cfl^ -fr*)^^ 3^3. 3}*l*Kr ^efl*l 3^ #7fl 
£M aj^ #ojvg. ^a]^-t:-1e}£ ^ t*l (300) iflofl 7l#sl C 0 2 #ff-*>7fl S]ES. 7] #(110) . 

$.&°] ^.^£1^1 ^Cj-. 7^ ^71 -g-7l(320)S afl#^ SCC0 2 5L A o V ^^ tifl# 

7}^ ^7] -g-7l(320HH 71^1 C0 2 £. ^^#^(342)^- ^ & 

<48> ^4 X|#( t 4)JfE-l ^5 ^1^(15) #(210)* ^.^ 7>i ^ ^7l 

21 ^al (400)o]l 7l^r(110)-a- ^'£^(86). 

<49> 5 Al^>(t5) Jf&| ^16 Al^>(t6) ^ ^ S^ol £] £ S. ^»1(400) ^ ^7l 

#(410, 420)# 2:^*Vcl-(S7). 7><£-^(405) ^ ^ ^^7l (^ £Al Al~g-*H 

(400)^1 ^ <y-^^. ^ ^ ^ 2 ^ <y-sHPo 2 )A5. 5^<H^h ^ (400)^1 -^5L 

7} ^7}*}±r ^ofl 7l*fl -g-7}ol -gr^lM^ ^7>*>ol 5L ^o)H^ -fM 

x}^, 7>^«1 -g-Sfl5^r ^.£7> ^7>^^- #^<5}JEL5. a>-§-oil 7H*Hr 7}i^l <#ol 

«V-§-ofl ^sl^cf. tcf^, ^5.^ -g-*fl5L«- B3l°ll= iLH^ *W -gr 

£7> £l£^- «l-^-^l*>7lS.^, *]tfl(400) ^£^r 50 ^*1 200°C v}#2\0>}7}3. 

xr 95 ifl*l 105 tS *Vcl-. ^ Hi (400) <y-?H ^f-^l n}-^ tiV-g-ofl s>i=. 7\^9\ ^ 

5L7} ^7\^\A\ 5\E.3. #^ol wl-^^q-, ol^* ZL^^H °J-^(Po 2 )* 30 

^1*1 200KPaSl 'SnSLS, t\51, 60KPa^ *Rr ^Jol W >^-ai*].cl-. ol nfl , ^2,71 ^•^•71(420)31 
^ ^^71 ^d\] ^fsl ^Al^cf. ^71 ^71(420)51 -&5L^ ^ Hi (400) 

38-16 



- 1020030042133 ' #^ «U*>: 2003/12/5 

. ^ 71^(110) -S-^SW 1- «J-*K water filing ^MN ^l^l^^c}-. 

71] ^5L]JELS ^#71 (420)2] ^^(400)^] ^SUiq- 1Q ^ 15 » C ^ £ ^£ 

^- *Rr f>a]-^5>cf. cfAl ^>^, 7)^(110)9] ^£7} 71^1 ^ ^5LJi 

cf ^ io ifl^l 15°C ^35. ^ ?H w>^^>rf. ^ 7>i ^71(410)^^]^^ *}7l 

yl-g-ofl o^sfl ^ 7^# ^W^f. 

<50> [ti>-§-^ i] 

0 2 + e -» 20 + e 

<si> 0 + 0 2 + 0 2 -»> 0 3 + 0 2 

<52> ^ ^ £^>^, *fl6 *l#(t6) ^ ^7 Al^V(t7) -§-<>> Sl^ 7>i 

^^•71(410)^- ^#71 ^7l(420)S.^-E-1 ^(400) ^flS ^ 7}^ ^ ^7]# ^<5H 7l 
^r(HO) _2.€r 7}^ ^ ^71 # ^1^^(S8). ^7) ^ ^ 7>i7l- ^(400) ^flS. 

-^-^£1^, 71^(110)^ ^7l^ -£JE *}o)6\) o^fl 71^(110) ^7l7> ^#^}^ -g- 

# ^ v ^-i: ^tr4. °1 ^ , 7l^:(110) ^€ # ^Hflji. 7>^7l- 

-g-Sfliofl Sfl^Hr -§-^51^1, ^>7l til-g-^l 2^ ^-o] tiV^o] 7j-*l ^ ^ 

<53> [tiV-g-^j 2] 

0 3 + OH" -> 0 2 " + H0 2 * 

<54> 0 3 + H0 2 * 20 2 + OH* 
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<55> ££«>iB ^AEE^r -ff7l#*£- SCC0 2 ^*fl ^-g-S)^ $i 7] nfl-g-afl #7] E^ ^ 

^A) H ^ $1^. 5L£3l*l>iH ^/BE^ -R-7j-§- i-fl-fiiL ^Jf-tr ^^1-^ 

i^-^ CH 3 ^o^^s^^o) o}^ ZL^o] ^-g-^o] 7}. 5 

<56> 7^*1H, 47 ^R>(t7) -^-Ei 48 ARKt8) ^ ^(400) « 7}iS 5J]*ltr 

^, 7l^-§- £^^(89). 1-%^ 7>>; ^£ ^--gr^r ^^*>^Cf. ^ 

(400)51-^ tifl*7>i^(432)^r ^ 7]-^ ^7^ -§-71(430)3. ^7]^ 7>i^ 7} 

i ^ ^-7] (430)^|>i ^(0 2 )S. 

<57> ol^A-1, 7l^r(110)^r 3.^- ^-(210)* *]--§- *M ^ ^3*1(500)3. °14^H 

(S10). ^*ll3.^ DIWCDelonized Water) ^V^-^ ?H ^^"^r^f. SCC0 2 , -2-^ 7>^ ^ 

^7]^ ^sl^. o]*><^ ^-g-Aj 0.5. jtSefl^l^H ^/Sl^r ^-7l##ol s}^*)H -g-*flsH 

71^(110) S^iLS.-^ ^lTlslcf. 

<58> v}x] 5|o^ ; 71^(110)^ ^(600)3. o] ^ n S ig <£i2#( IPA) IPA^ 

N 2 7^3. 71^(110)* ^l2:Al^lcf(sil). 7iS7> 7]^(110)* ^(100)3. 

c^JLS*l o. 7 l^. ^ ^-g- <£j=*v 7l^(ll0)ol 7H1H 

(120)1- d^r ^1^:1- ^ JMr ^^AS ol^Al?Jcf. 



38-18 



1020030042133 ' ' #^ ^7}: 2003/12/5 

51 13 ^ 51 14^ 51 9^ <M*§ M)^ *]^-& A>-g-*}^ -S. ^ 2 

51 9, 51 13 ^ 51 14» #S*>^, *lll *l#(tl) -^<£ *«tH <H*fl^ Afl^ A]^Eflo) 

^ 0 j7fl# 31 ^ ^^(800)«H] 7l^-(110)^- S.^*Vcf(Sl). ^tH(800) ^S. ^sJtt 7}^ 

^ u oH^ 71^(110) ^o] sg^Tfl afl*l 5] £.-!=. 5^*H 71^(110) ^cHl ^-£l^r 7> 
it°l 71^(110)1- A>oH- -g-oj^l ^--4*H 71^(110) ^ $151^- tb^f. °1 

n fl, 7fl^l ^^(905)* ^rn.o] ^Tfl^ ^ 7]^ ^ ^tH(800)^ <5«^- ^tt] (900)1- £3^. 



7|-^7] (314)1- ^A]^ C0 2 *#7l (310)5. (800)S. C0 2 1- ^*><*l ^(800) 

^ o J3i *m *u ^ <y-^(PoiH 351^- 7v<y-tv^-(S2). °ioh, co 2 

(312) >*H 7><i7)(316)l- ^^^7}JL, ^tfU800Hl 7><1^(805)» a}-8-*M *fl 

^(800)^ ^517> ^Tfl £:5£(Tc) °}^°] <M <y^(Pc)^r 1070 psi °1JL ; 

-&£(Tc)^ 31°C °)^. ^(800) ^ <y-3^ 1070 tfl^ 5800 psi ojji, 50 tfl^l 300 

°C7V ^ ^ol til^^tf. zl ^ozf 71^1 ^"Bfl^ C0 2 7l" SCC0 2 S. ^:&^(S3) . S2^- 

S3^ *fll A]7i(tl) JfB) *)]2 *l?i(t2) 

^(800)7} ^J*Rr <y-^3f ^°J7^1 £&:?H 51^>^ ( 7>^7l (314)2] 

*1-JL, ^12 ^l?i(t2) ^-Ei ^13 Al^-( t 3) ^ ^H(334)l- 7l#(110)<*f| SCC0 2 1- 

*l^r3-°5 ^l^-^lcf(S4). o] t^H o)$\ 7)$) 2) ~\o]^ on^flo) oj 

^Sl^H 7l<?]^ -g-sfla^ ^ti]^ SCC0 2 7> ^AEE^r -fMl- ^l^>7fl 
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°l^-§- ^^Al^lcf. s.*), o]£. ^01 -ofl ^*ti Il^liB ^3. -g-ol^j-Tfl 

<63> ^3 Al^( t 3) ^14 Al^>(t4) ^-<£ wfl#^(832)^: *sfl SCC0 2 # 

(800)1- ^7jl<y-^(Pc) ol^s. ^ ^ 7}+!§-<L3. ^^*V4(S5). #«*H ^ 

«K800) SCC0 2 ^ 7]^-^ C0 2 S. 

<64> olol^ ; ^4 Al^(t4) ^-Ei ^15 ^R>(t5) 7>^^-(805) ^ 

S^7l(c]£Al)l- a}-§-^ ^tt](800)^ ^£ ^ ^ ^ *fl2 ^ oj-^ ( p 02 )o. s 

^ 7>r^ <£^Aj,g. BEflol^ i2.= *H ^^*bcf. (800)^1 ^rH^ 7> 



^ ui _ 



#7| ^-^ofl ^^-^v -g.£ > 25 Ml*] 300°C ^ , y>^-^*>7l^^ 95-105°CS 



S^^Jl, ^71 -^71(420)^ ^71 ^ofl ^t^ig- ofl^cfl ^(800)3] 

-S-^ii^- ^ 10-15 °C ^£ fe^r f£S ^t}jL, ^ 7>i ^^-71(410)^01] ^ ^£0] 

<65> O^A], *fl 5 Al#(t5) ^ *\)6 Al^>( t 6) -^<L> ^ 7>i ^^"71 (410) 2f ^#7l ^7} 

(420)^^1 ^^(800) vfls. .SL^ 7}^$± ^^7l# ^S>^ 71^(110) S^oll 7>i ^ 

^#7l# ^l^*lcf(S7). SL^ 7>i ^ ^^71 7> ^(800) -^-^5]^, 71^(110)4 ^#71 

^ -8:^ a}-°H1 ^*fl 71^(110) fi^3Zj- ^#7l7> ^^A] -§-^5^ § «Vn^ ^^t}. o] 

^c]^ ^Aj^ji, o] ^cl^-s-ol SCCO2 *1eH ^1*11 ^-gr^M &tt £le^liB ^/IE 
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<66> o]o]x\ ^6 Al^(t6) ^ *\)7 Al#(t7) ^ ^(400)* ^-^^L sl*mtKS8). 

<67> Tfl^lH, ^.^- 7 ](910)S-?-El <*j>& *3 ^^(900)^1 «fl^(930H ^i^l (920)1- 

^, ?m ^(950)^- 1<H^ *l*ltfl(801)-g- <>1^X|^ s. 9^) *&<L£. ^*}$. 

w>s>f £o] 71^(110)* €^1(920) «?H ^^-°] ^ ^SW(S9). jL3l-^<y 

^* 71^; ^^cfl(801)^ sl^i ^-g; A>-g-*l] 71^(110)^: ^S. <&3-, 

^ ^(900)^1 «fli(930Hl 2:-§-s}- ^^8: 7}^r ^S. 5&, ^*fl(920)» .2.^ §S-f 

a]^o.sm| 71^(110) SL'SM o^i]^ ^_g- %v 6io. c j ) ^ #3.-f€ ^^1(920) 

^#^(932)^- ^-sfl «fl# -g-7l(930)S. «ll#^m-. ^*U3^r DIW ^ A>-g-^ ^ & > 
°1 SCC0 2 -2-^ 7>^ ^ -r#7l^l ^sls ^^-^ SLS. ^ ^331*1 

^/.EE^r -fMl-lrol ^i^HHl -g-^HSl 7|^(iio) S^li^El ^iTl^cf. 

<68> P>^1^^ ( 7fl3fl ^(950)* I^A-1 7m Cll (801)1- ^} ^ 7PJ- 

(800)3 °1^1?1 ^, 7fl3jl ^#(950)* ^cf. tJI^H, 71-i ^71(610)3^ ^ 

7}^, ofl^tfl IPA1 ^(800) iflS. ^^sH 71^(110)^ TiSAl^lrl-(SlO). #2i7} 7} 
^(HO)-S- (800)3.-?- E-l <>] 3.^*1 ^, ^SLS. ol^Al^cf. 

<69> ^. ol§>^ h) ^^0} ^0^^ :g-Sfl J^Cf 7,H1§1 ^014. 

<70> <^J*Mi 1> 

<7i> 6 nfl^ yv^^l 7lt Aj-ofl I-line l£e^]^Ht l,2jum ^13 Sit!: ^, *>M-tt °1 

5*ti^r *1^ £^1- ^el^^i ol^ ^01^0^ tivo. 
^ °^^r AA 105°C 21- 8.7 psi3, ^#7l ^71^1 115°C3 ^*}JL, SL^ 7} 

^ ^#711- ilJfl^iB ^171^ ^^^4. 



38-21 



1020030042133 ' #^ <£x}: 2003/12/5 

tf-E- 6^ til^^l 7l^r -#ofl KrF-§- I£efl^]iHt 6000A ^MIS. lEStt ^, 
I- line -g- iSEfl^l^BSl ^-f^ p]-^V7>^S. ^^<y*>ji 7}i<4 ^7]% ^, 

atoms/cuf 3E.-?-2^}*l ^-g- h^7]ae4 afl^^ M-Bfxfli^, 3 >40 14 

atoms/cuf JE-f^H^b ^It^o] ji , 3>40 15 atoms/cuf J£-^^H^ i£el|^AE 

7} ?m ^7^*1 Q^Sr ^ &cf. KrF-g- ^-foflTr 3>40 14 atoms/cuf 

7>x]^ ol^o]^] o>o. IEs^Iae^ M-E^-^q-, 3>i0 15 atoms/cuf 

<^i^ I£S|l7lAE7} £^ *\}7]S\*} ^-g-i; ^ 5flt|-. oj^JfEi ^ 7>i<2]- ^7l 
<74> <^^<^1 2> 

<7 5> 7l^r #ofl I-line ■%■ I£5)l^iSt 1,2/an ££f ^, 3>K)15 

atoms/cuf °}£r ^^^>^cf(£ 1 ifl^l £ 3 ^JL). <>1<>M ( <y-^£- 2175psi, 

£^ 100 ICS. *}JL, SCC0 2 « 10^-^r ^e)^ ^, SEM^.S 

16<H1 .SL^sH Si^k 5. 16^ SEM a>^1 o.5..«e| 7]^s] #301 ^<^^ 33- a}^^ <*}*fl<2] 
^E^l *] 7] -g-*fl^* ^tiRV SCC0 2 7> ^oiofl oj^fl 

^ o a V - 014. 

<76> <^ofl 3> 

<77> tij-c^i 7l ^. Aj-cfl ^nne .g. 1£5)171ae 7 } 1>2//m ^l5L l-^(blanket) 7]& 

* ^tiltl ^, 3>i0 15 atoms/cuf S-f^S. ^oj^tf. ^ , SCC0 2 
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2175psi, 100°CS *H , o]£- 7]&o\] SCC0 2 » 10 ^ ^e)*V5!4. , 5-^ 

7>i £ ^ ^a]^ 8.7psi, 105°C5. «H f SCC0 2 ^l^ofl 

7\^9\ ^#711- 10-g-TV DIWS. 7l^r# fli^- ^, I PAS. Ti^tr ^, 7l 

<78> <^*M 4> 

<79> 10000A ^sKKPE-TEOSH # (blanket) 7l#-g- ^t>]*rS^. IC1000 

^ sfl^^ Suba4 3flJE.7> #*)-^ AMAT^>^ Mirra ^}-§-*H 4psi ^(down 

pressure), 77rpm ^ £S> aVs)-^ CMP-g- ^]^Mr CMP* ^^^>^cf. ojo]^ f 

0NTRAK t^HAj « ^3 ^ l:sHr^» >M-8-*M ^ ^31- H)7]?>}<%^. SCC0 2 

2175psi, £r5^r 100 ICS. , # = ^TRl 7l#<*|) SCC0 2 « lO^r^r ^ 

B^rSl^. ojo^, ^ 7]-^ * ^r^7l ^s] <y-^ 8.7psi, ^£^r 105°CS *H f 

SCCO2 7l^ofl o.^ 7 }i£]- # 10£-7_V ^^§>5i4. DIW5. 7]^ 

*r ^, IPAS ?dst!: ^, 71^ SERIES. ^A>5fl^. ^ -a-7l#^ ^^-o] fil^^l ^7^5]^ 0.0. 

<80> <^*M1 5> 

<81> 71^- ^o\] ^S|-^(PE-TE0S)€- ^tr -f , ^E}^-^., T^E)-^^, E^^nl- ^ u]-a> 

H o^l^-* ^Hl^S ^^*>^^. °1<H^, ^€ tifl^l^- ^*Hr iSeflxl^B 3fl€* 
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¥±2) ^ 4. SCC0 2 2175psi, ^5L^r 100 °C 3. 

*H 71 SCCO2* 10^-?i ^^^4. 0)0^ , SL& 7>i £ ^#71 j*l a] 

*fltH^ 8.7psi , -Sr£^ 105 °C 3. *H t SCC0 2 7l^rofl 7>i^ ^7l«- 10£- 

# ^s]*>^cf. DIWS. 7l^r* flit!- ^, IPAS. ^, 7l^ SEMA-sL ^A}*fl 

<82> a. ^ofl 71^- X^ofl ^^§r °^^-7l^r <^ ^ tM *!^£i=K SE 

-MSM, 71^ C0 2 S. &&7}tt SCC0 2 *}-§r*}H.5L ^e] A^o] 

-§-% V *r 5£^r U-g-^-S- &i>.^, ^T#°l C0 2 ^ 0 2 Bfl#£|^ ^]^a1o] 

<83> £ ^HHtt, ^21 £^3°] W>^^ ^Al^ 7 > 7flAl5]^0.^ ; 3.3^ 

>M--g-*>$!*l , ?h <&&^<>]3L £A}2jol o^ Dls A }-§-^ ^ojr^, 
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1] 

^^^<H 6 > ^ ^l^Rr *H1 ^\ 3.^1 2^31 olAVs).^^ ^ 

*m #31; £ 

nlAfl *l7> ^7} 71^:^ ^ 
[^^J- 2] 

4^H°> ^-g- ^-til^ nlAfl #7} i7} 71^ &#afl ^31 olA>^^ ^ 

*H1 ^7} ^7} 71^ « C V^. 
3] 

^£H°> % v 1-^* ^l^Rr *H1 i7} 71^: S^3] 2,^3) °l^ts}-#i:l- 31^ 

>y-7l 71^: a#^l ^ 7>i £ ^7l# ^l^H ^"71 ^£l<3.o) * ^S^?] 

#311- 5Ef-*H=r f^AS nl^l 7l^o| ^ yj-^. 
4] 

^1^SH°> 1" M-g- ^Wl^fe *H1 ^7> 7)# &^°\] ^o}^] o)^.^±S. ^ 
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^€r^l7l^ #7111- i^sRr *>fe ^7} *fl>g Hj-^ 

[^T 1 * 5] 

^S^a) ^ ^-2j-g- ^Wl§>^ n]AJl #7} 4i7> S.^} i°J31 olAVsj.E]-^ ^ 

#7] 71 # S#<>1) ^ 7>i £ ^7l» *fl^Hr #31: ^ 

#7l 7l^r ^*><^ #7} *\}^S]o]°\ ^ #71 7l^r S#°-3.-f £| 7117^} 

^ #311- Stf*Hr ^ i7> 7]^ ^ « C V^. 

6] 

4^5l^o> *V ^-^o. ^tl^Rf- #7} ^7} 71^ X#ofl ^31 7^ 

<5><^ ^7} 4^^^o> ^- ^^Al7l^ #711; 

#71 7lt i#o)l O.^ 7}^ 3 l ^^7l# ^SRr #31; £ 

#7l 71^ S#^- #71 4^£H°> ^ #71 7m I^o^e] ^ 71*1- 

*r #311- SE^Hr ^J°5- *}^r B^l i7} « 0 >^. 

[3^*8- 7] 

Afl^^o) § #^ ^l^Rr *M1 #7> i7> 7lt S#<^1 2^31 ^l^-Sl-^l- ^ 

*H #71 ^l^^Ho) ^- ^-j- ^o.a]71^ #31; 

#7l 7}& £#ofl SL^ 7\±. ^ ^#7ll- *ll^*H #7l ^ O) ^ #^ #SM 

71^ #31; ^ 
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#7l S#-&- #71 Afl3sMo> ^ #7l 7l* S^°.i^Ei >fl7l*> 

^ #711* 5L^*Rr ^ IRJiLS. *H1 *}7} ±x\ 7} #2) M}^ 

8] 

^^H^ % ^l^Rr *H1 ^> 71* £#ofl a^Tfl olA>gj.^s. ^ 

*}<*l #71 Afl^^o) ^ 3go.Al7l^ #7fl; 

#71 71* X#°fl 7>i ^ ^7l» *)1^H #71 ^1^5lolo> § 1-^-^ ^-g-^ 

0.5. ^d*Al7l^ #31; ^ 

#7l 7]* ^l^H #71 ^^5)<Ho> ^ #7l 71* S^iliM^ 

#« £#*>^ ^-2.5. ^ *h #7} 71*^1 ^ « 0 >^. 

91 

afll Ml*l ^18 # ^ %H1 #71 2^711 olAVs).^^ afl^SRr #7fl 

^ -g-°1|&°l #71 3^7)1 olAV^Ej-^nj-o. ^j^Kr t^jo] ^ ^lO S ^ nlAfl ^7> i*} 
7l*Sl ^ 
[^^& 101 

*IU # ifl*] ^18 ^ ^ *oHl 5U<H*1, #7l 2i<M olA>5l-#^l- ^ #711 

50 xfl^l 300 °C ^1^51^ #7fl<y 4^11 *H1 ^ ^> 71*2} ^ « 0 >^ . 

[^T 1 * HI 

*fll * Ml*l *118 ^ $ %M1 #7l ^^711 ol^5|.#^ ^fl^Rr #711 

fe- 1070 5800 psi °1H ^l^S)^- #7fl 91 ^-2.3. *}^r #7> 4i7> 7l*<2l ^ 
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12] 

*fll *J- ^8 ^ # t> *<M1 &<>H, #7l ^ 7>^ ^ ^#7l» Xl^Hr # 

31 

#71 7^1 oK+sj-fhM <y^i «y-^a.cf ^ <y-^o.s #<y-f-ii5L*i 7]% 

#71 ^Tfl olAVsj.Ej-^ ^71^ ^-^11- C] ^^-^ ^ ^7} ^ 

13] 

XU ^ ^*1 ^18 ^ ^ SU^i, SL^ 7}+ §J ^^7l» Xl^Kr # 

3l^r A oM 7l^ ^£7> #71 ^^71^ ^^14 10-15 °C ^-g: *H§3fe #7fl<?} ^ 

* <5Rr *H1 ^7} ^7> 7]%*\ M}^ ^ . 
14] 

X]l ^ Xl8 ^ * 0 Vo)l olo^Ai, #71 SL^ 7}+ ^ ^7l» X^Rir ^ 

Tll^r 50 ^*1 200°C*1H ^I^tt &7\}9l ?A=r sl^ 0.3. *}7> 4i7> 7)%9] ^ «j- 

15] 

XI 1 ^ vfl^l XI 8 ^ # oi- %H1 91°]^, A oM ^ 7>^ g ^7l» & 

*H1 71^;^ « 0 V^. 
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[^t 1 * 16] 

Tjl^ 30 Vfl^ 200KPa°lH Si^fe ^7jl<y ^-i; IRJiLS. ^ "HI ^ « 0 V 

[^T 1 * 17] 

^ 31-1: ^SLsL t}^ ^ ^7} Afl3§ . 

[^t 1 ^- 18] 

^'AS n]^) ^7} 7l^r Afl3J 
1%?^ 191 

*fll8 5U°H, 1H0 i4 atoms/crf H^-S °1#°-S o)£- 

iS^l^iS?] 3^ *}tt *H1 ^7} 4i7>o) 7]^- ^ oj-^. 
20] 

^119 %H1 sa<H^, #71 ISeWiE^ 1>10 i5 atoms/cuf o)^o S o],g- ^oj^ 

l£e^liB c J 51* ^JLS. *}^r °H1 ^7}°! 7 m /II ^ 
[3t^ 21] 

*fll *J- ^18 * # tv %H1 SU<H^, #7l ^l^£Ho> ^ £^ ^z^-a] 

*}^£1^. A>-g-^ iSefl^AEO] ^c. ^ Dl^l ^7} di7fo) 7 ]^- ^ w o V^ . 
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[^t 1 * 22] 

4H§-*! ^Jt 7]% «o V ^. 

23] 

*fll ^ ifl*l ^8 ^ # ^ *V %H1 5a°W', x^s^o) *v CMp * o. 7l# 

^ *Ht«-<?] ^3-2-3. *}^r *M1 ±*}9) 71^ Afl^ 

24] 

*>fe *Mi ^ H 0 v^ . 

25] 

^15 vfl*l ^18 * ^ o]± ^Vo]l floH, ^Tfll- ?J-g- ^-^^ 

*Vtt #7} i*]-^ 71^; M}^ « 0 >^. 
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